The IceCube Collaboration has observed 37 neutrino events in the energy range 30 TeV E ν 2
possible clustering of the events could be associated to the Norma arm of the Galaxy [19] . But as the statistics is too sparse, it is premature to draw any conclusion regarding the galactic origin of these events. There are also nonstandard physics interpretations of these IceCube events from the decay of superheavy dark matter particles [20, 21] , leptoquark interaction and decay of exotic neutrinos [18, [22] [23] [24] .
We found coincidence of nine TeV emitting HBL positions and the AGN Centaurus A (Cen A) within the error circle of ten IceCube events. Because of the multi-TeV emission, these HBLs and the FR-I galaxy Cen A are believed to be sources of ultra high energy cosmic rays (UHECRs). Therefore, in this work we focus our analysis on these objects to find out how these events with the desired energy can be produced through photohadronic interaction within the core region of the emanating jets.
In the framework of the unification scheme of AGN, blazars and radio galaxies [25] [26] [27] , all are intrinsically the same objects, viewed at different angles with respect to the jet axis. The double-peak spectral energy distribution (SED) structure is observed in all these objects.
Blazars have jets pointing towards the Earth. These peaks are explained through the leptonic model. In the leptonic model, the emitting region in the jet is a blob with comoving radius R ′ b and moving with a relativistic velocity corresponding to a Lorentz factor Γ. This is viewed by an observer at an angle θ ob results in a Doppler factor δ ≃ Γ −1 (1 − cos θ ab ) −1 . In this scenario, the multi wavelength emission originates from the blob region. The low-energy peak in radio to optical wavelengths is due to the non-thermal synchrotron radiation from a population of relativistic electrons in the jet, while high-energy emission from X-rays to very high energy (VHE) gamma-rays are from the Compton scattering of the above seed synchrotron photons by the same population of electrons. This model is found very successful in explaining the multi-wavelength emission from BL Lac objects and FR-I galaxies such as NGC 1275, M87, 1ES1959+650, [28, 29] , Cen A [30, 31] . However, it is unable to explain the multi-TeV emission, both non-flaring and flaring from these objects.
Hadronic Model -Observations of variable, non-thermal high energy emission from AGNs imply that these sources are efficient accelerators of particles through shock or diffusive Fermi acceleration processes with a power-law spectrum given as dN/dE ∝ E −α , with the power index α ≥ 2 [32] . While efficient electron acceleration is limited by high radiative losses, protons and heavy nuclei can reach ultra high energy (UHE) through the same acceleration mechanism. Fractions of these particles escaping from the source region can constitute the UHECRs arriving on Earth. The astrophysical objects producing UHECRs also produce high energy γ-rays and neutrinos due to interaction of the cosmic rays with the background through pp or pγ interactions [33] [34] [35] . The core region of the jet (the blob)
in the blazars and the FR-I galaxies are close to the supermassive black hole where seed photon density is high. So, if the protons in the region are accelerated enough, can undergo deep inelastic collision with the seed photons. On the other hand in the pp interaction, the UHECR will collide with the low density hydrogen cloud far away from the core region which shows that in blazars (particularly in HBLs) and FR-I galaxies high energy γ-rays and neutrinos are produced more efficiently in pγ process than in the pp process. It is observed that multi-TeV emission from AGN [36] and blazars [37] can be well explained by invoking hadronic model through pγ interactions between Fermi-accelerated protons with the seed photons in the self-synchrotron Compton (SSC) regime through the intermediate ∆-resonance and is given by
which has a cross section σ ∆ ∼ 5 × 10 −28 cm 2 . The π + and π 0 will decay through π + → e + ν e ν µνµ and π 0 → γγ respectively. The produced neutrinos and photons are in the GeVTeV range energy and are correlated. The kinematical condition for the production of ∆-resonance in the observer's frame is
where E p and ǫ γ are the proton and the seed photon energies respectively. In the decay of the ∆ + -resonance to nucleon and pion, each pion carries ∼ 0.2 of the proton energy and from the pion decay each neutrino and photon carries 1/4 and 1/2 of the pion energy respectively. Finally each individual neutrino and photon energies are respectively E p /20
and E p /10. Putting this condition back in Eq. (2) gives
The ǫ γ of a HBL can be calculated for a given neutrino energy if the above parameters Γ and δ measured/fitted and SEDs are calculated from the leptonic models. We observed that most of the cases ǫ γ lies beween the synchrotron peak energy and the forward falling tail of synchrotron energy with the exception of RGBJ0192+017 [39] and 1ES1011+496 [40] for which ǫ γ lies in the beginning of the SSC energy, 179 keV and 69 keV respectively with the corresponding n The blazar PKS2005-489 [43] is in the error circles of the events 12 and 15 and to produce these neutrino events the photon energy is in the range 30 keV-53 keV which is near the synchrotron peak and the corresponding proton energy is in the range 1.2 PeV ≤ E p ≤ 2.1 PeV. In these cases, the comoving background photon density found to be n
The SED of the blazar PKS2005-489 is fitted by taking the blob radius R ′ b ∼ 4 × 10 17 cm [43] which is very high compared to other HBLs that we consider here. Also n and 1ES1011+496 [40] are also simultaneously within the error circle of the IceCube event 9
and within the TA hotspot. The correlation of Mark 421 with both IceCube events and TA hotspot is discussed very recently [14, 47] . In terms of hadronic model, the required E p and Cen A is the nearest active radio galaxy with FR-I morphology and long been proposed as the source of very high energy cosmic rays. Few years ago Pierre Auger (PA) Collaboration reported two UHECR events above 57 EeV within 3.1 o around Cen A [48] and using this the expected high energy neutrino event rate in IceCube [49, 50] and the diffuse neutrino flux were estimated [51] . Again, the Cen A position coincides within the error circle of the IceCube event 35 having the highest neutrino energy of 2 PeV so far observed by IceCube.
In terms of the hadronic model discussed above the 2 PeV neutrino energy corresponds to a proton energy of ∼ 40 PeV which will collide with the seed photons with energy ǫ γ ∼ 56 eV in the valley formed by the synchrotron and the SSC photons with n
For ǫ γ < 56 eV synchrotron emission dominates and the seed photon density increases rapidly [36] . So in principle, in Cen A, E ν > 2 PeV can be produced more efficiently. But Table shows 
